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Studies on Lymphocyte Reaction 1n 
Skin Allograf t 
1. Cellular Response in Regional Lymph Node in Skin Allograf t 
and Its Alteration by 6-Mercaptopurine 
KOSAKU IKEDA 
1st Department of Anatomy, Yamguchi University School of Medicine 
(Director: Prof. Dr. KAZUHIKO AwAYA) 
The present paper is concerned with the role of lymphocytes in skin 
allograft rejection. Animals used were 2-month-old male mice of Strong A 
and Db strain. They were highly inbred but genetically unrelated. Circular 
full thickness skin graft, about 1.5 cm in diameter, were excised from the 
left side of the animal’s back and exchanged orthotopically between mice 
of the two strains. Graf ts were fixed to the host’s skin with silk sutures. 
No dressing were applied. The allografts were inspected and palpated daily. 
The day when hemorrhage, cyanosis, petechia, induration etc. were observed 
in the graft was taken as the initial time of the rejection and the day 
when only atrophic scar tissue was left at the transplantation site was 
recorded as the end time of the rejection. Some of host mice were injected 
intraperitoneally with 6・mercaptopurineof 10 mg per kg per day from the 
date of skin allograf ting til complete breakdown of the graft. 
1. Skin allograft group : The survival times are shown in Table 1. 
The mean time 。fthe onset of rejection was 9.2士 0.65days in Db strain 
mice and 7.8士 0.43days in Strong A strain mice. The regional lymph node 
(the left superficial axillary node) gradually increased in its weight from 
the 3rd to 10th day after skin allograft. The characteristic histologic 
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change in the node was an enlargement of the paracortical area associated 
with the proliferation of the “large immature lymphocytes" (Photos. 1・5).
Foci of these cells appeared within 3 days after grafting and their numbers 
increased up to the 10th day before declining. These changes were reflected 
in the imprints of the node : The occurrence of these cells rose from the 
baseline figure of 0.8% to 2.5% in Db strain mice, and from that of 0.4% 
to 2.6% in Strong A mice (Fig. 1, Tables 4 and 5, Photo. 6). Thus, the 
proliferation of the large immature lymphocytes in the regional lymph 
node was closely associated with the onset of skin allograft rejection. 
2. Skin allograft and 6-MP injection group : By the 6-MP administra-
tion the allograft survival time was significantly prolonged (Table 8). In 
this group, til the 10th day after skin allograft an increase of weight of 
the regional lymph node (Table 9) and a slight enlargement of the cortex 
were observed. However, on the 14th day an atrophy of the node occurr巴d
and al types of lymphocytes were greatly depleted (Photo. 7). A most 
striking feature was a reduction in number of the large immature lympho-
cytes in this node (Table 10, Photo. 8). This suggests that the suppression 
of growth of these cells by this agent may induce the prolongation of skin 
allograf t survival. 
These findings suggest that the large immature lymphocytes play an 
important role in the mechanism of skin allograft rejection. In the skin 
allograft, the proliferation of these cells is presumably induced by inter-
action of allograft antigen with the “immunocompetent”small lymphocytes 
which are present in the host mice. These cells, thus developed, divide 
and probably give rise to new immunoperforming small lymphocytes 
which can demolish a skin graft by migrating directly into it. Main effect 
of the 6-MP is presumably to inhibit the transformation of immunocompe-
tent small lymphocytes into large immature lymphocytes as immunological 
effectors. Further work is in progress on the early cytochemical and 
morphological changes in lymphocyts in the regional lymph nodes after s-







































































































































































































































































Table 1. Survival time of skin allograft 
in mice. Mean土 standarderror (n = 10). 
St~h~~f ；とれどぺ
Strong A ! Db , 9.2土 0.65: 19.0土 0.91
Db 1Strong A 7.8土 0.43. 17.2士 0.96
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Fig. 1. Change in number of“large immature 
lymphocytes" in the regional lymph 
node (left superficial axillary lymph 













Photo. I. Enlargement of paracortical area in regional lymph node (the left superficial 
axillary lymph node) on the 10th day after skin al!ografting. Animal No. SG 115 
(Db→Strong A）.×50. 
Photo. 2. A postcapillary venule in the paracortical area of the same node as shown in Photo. 
1.×500. 
Photo. 3. Electron micrograph of postcapillary venule in the regional lymph node on the 3rd 
day after skin allografting. Two small lymphocytes (L) is penerating between the 
endothelial cells {E). C : cavity of venule. R : erythrocytes. Animal No. SG 225 (CF#l 
→Db）.× 3400. 
Photo. 4. A marked increase in “large immature lymphocytes" in the paracortical area of the 
same node as shown in Photos. 1 and 2.×1130. 
Photo. 5. Electron micrograph of a“large immature lymphocytes" in the regional lymph node 
on the 10th day after skin allografting. Note large nucleus with prominent nucleolus 
and the cytoplasm rich in free ribosomes. Animal No. SG 235 (CF#l→Db）.× 3400. 
Photo. 6. Imprint of the regional lymphnode on the 10th day after skin allograft. Note a mark 
ed proliferation of“large immature lymphocytes”. Animal No. SG 122 (Db→Strong 
A). x 1130. 
Photo. 7. The regional lymph node on the 14th day after skin allografting and the daily ，~ 
injection of 6-MP. Note that al types of lymphocytes are greatly depleted. Animal 
No. SG 42 (Strong A→Db）.× 250. 
Photo. 8. Imprint of the regional lymph node on the 10th day after skin allografting and the 
daily injection of 6-MP. Note the absence of large immature lymphocytes, 
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DAYS AFTER SKIN ALLOGRAFT 
Fig. 2. Change in number of“large immature 
lymphocytes" in the mesenteric lymph 



















T、hie4. Differential cell counts (%) from the left superficial axillary lymph nodes 
in Db-strain mice which were challenged with skin allografts from Strong 
A-strain mice. Mean土 standarderror (n = 6). 
! Lymphocytes * 1 
Days after：－一一 l 一一一一一一一一一
29 
skin allo-I i 








graft I I total 




























14.2 0.9 89.6 
土 1.57 土 o.zsI 土 0.24
13.0 1.2 99.6 
土 1.65 土 o.37I 土 0.09
12.9 1.0 99.4 
土 1.57 土 0.27 土 0.16
11.6 1.4 99.3 
土 1.71 土 0.25 土 0.15
9.8 2.5 99.7 
土 1.30 土 0.63 土 0.15
12.9 0.9 99.6 
土 1.58 土 0.11 土 0.11
9.7 0.7 99.8 
土 0.85 土 0.14 士 0.38
12.6 0.6 99.5 
土 0.90 土 0.07 土 0.09
14.1 0.8 99.2 
土 1.11 土0.16 土 0.37
0.3 0.1 
土 0.11 土 0.03
0.3 0.1 
土 0.08 土 0.03
0.6 0.1 
土 0.15 土 0.04
0.5 0.2 
土 0.13 土 0.06
0.2 0.1 
土 0.13 土 0.03
0.2 0.1 
士 0.07 土 0.03
0.1 0.2 0.2 
土 0.04 土 0.08 士 0.15
0.1 0.3 0.1 
土 0.04 土 0.08 土 0.03
0.1 0.6 0.5 
土 0.0唯 士 0.19 土 0.17





Table 5. Differential cell counts(%) from the left superficial axillary lymph nodes 
in Strong A-strain mice which were challenged with skin allografts from Db-
strain mice. Mean 士 standarderror (n=6). 
Lymphocytes * 
Days after Plasma Reticulum Granulo-
Others skin allo- less than 9.1 to more than total cells cells cytes graft 9.0 /.t 13.0μ 13.1 μ 
1 88.5 10.3 0.7 99.5 0.3 0.3 
土 2.57I 土 2.47 土 0.19 土 0.14 土 0.06 土 0.09
3 ' 90.2 i 8.4 0.8 99.3 0.4 0.3 土 0.80 土 0.81 土 0.15 土 0.15 土 0.06 土 0.14
5 90.2 8.4 0.9 99.6 0.3 0.1 士 0.95 土 0.81 士 0.21 土 0.12 士 0.09 士 0.07
7 90.8 6.9 1.8 99.4 0.2 0.4 土 0.99 土 0.85 土 0.37 土 0.17 土 0.10 土 0.12
10 89.2 7.5 2.6 99.3 0.3 0.3 0.1 士 1.11 土 1.00 土 0.79 土 0.20 土 0.15 土 0.08 土 0.06
14 87.1 10.8 1.2 99.2 0.4 0.3 。目2土 1.56 士 1.38 士 0.13 ± 0.41 土 0.22 士 0.10 土 0.12
17 87.6 11.l 0.7 99.5 0.4 0.1 土 1.37 土 1.23 土 0.22 土 0.12 土 0.12 土 0.04
21 89.1 9.8 0.6 99.5 0.1 0.4 0.2 士 0.59 土 0.80 土 0.13 土 0.16 士 0.04 土 0.13 土 0.09
1 • 89.0 10.0 0.4 99.4 0.1 0.5 0.1 contro 土 1.22 士 1.27i 土 0.15 土 0.15 土 0.04 ' 土 0.18 土 0.04
* Lymphocytes were divided into three types according to their cell diameter. 
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Table 6. Differential cell counts (o/o) from the mesenteric lymph nodes in Db-
strain mice which were challenged with skin allograft from Strong A-strain 
mice. Mean土 standarderror (n=6). 
Lymphocytes事
Others Days after 
skin allo・lessthan i 9.1 to 
graft 9.0 μ. ,! 13.0 μ total 
Plasma i Reticulum I Granulo-
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Table 7. Differential cell counts (%) from the mesenteric lymph nodes in Strong 
A-strain mice which were challenged with skin allograft from Db-strain mice. 
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Table 8. Effect of 6-MP on survival tim~ of skin allograft in mice. 
Mean土 standarderror (n = 10, *n = 8). 
Strain of Strain of Nature of ~：：f of ~nse~ of ~~~ of complete 
donor mice host mice experiment t rejection ction of graft 
untreated 9.2士 0.65 19.0土 0.91
Strong A Db 
Db 
6-MP treated苓 12.5土 0.02 20.5土 1.72
untreated 7.8土 0.43 17.2土 0.97
Strong A 
6-MP treated 12.9土 0.86 24.2土 2.91
Table 9. Effect of 6-MP on weight of lymphoid organs in host mice 
10 days after skin allograft. Mean土 standarderror. 
(untreated: n = 6. 6－乱l!Ptreated: n = 7). 
i I Axillary lymph nodes （略） Mesen i I 
St~~~n0rof I St~~！~ ofl ！，：与t ' Superficial 「Deep 品 iSp! 
mice I mice ! Cgm) , -[ nod~s : Cmg) i Cmg) 
i Right i Left I Right Left (n恵）
I ! ted 2~2川 ~90.15: i1吋？州 ~80.吋出1
Strong A I Db i I ! I I i i 
106.8 35.4 
土15.25 工 3.89
I 16-MP 20.1 I 3.9 : 4.3 I 4.7 I 3.7 I 2n.2 I 
I I 土 3.121土 0.581 土 0.381 土 0.7刻土 o日｜亙－5.24I 103.5 : 27.5 土13.60 土 3.29
I I untreated 22.2 11.9 I 6.1 I 5.0 I 5.1 I日.0 [ 1ムi .8 
土 o.67I土 0.27 土 0.71 土 0.841 士 O泊 l土忌07I土 3.9i 土 2.71
Db I Strong N I I I I I i 刊 p 20.7 I 5.4 4.0 I 2.5 I 4.0 I飢 i91.7 15.5 
土 1.2γ ｜土 1.26 土 0.79 ± 0.281 土 O臼｜土 3.47＇土問土 1.63
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Table 10. Effect of 6 MP on frequency (%) of large immature lymphocytes 
in left superficial axillary lymph nodes 10 days after skin allograft in 
mice. Mean土 standarderror (n=6). 
Strain of iStrain of I 
Lymphocytes本 I i 
I Retie-・ 
donor host I 
mice mice 
Plasma , .Granulo ~~~n ' 9・1 to ~h；~ i total ! cells i ~~~~ cytes Others 
9.o μ 13.o μ 13.1 μ I 
｜｜ 
i inon-t代 atedi制 I gβ1 2.5 99.7 : I 0.2 i 0.1 • 
！｜！土 1.57j 土 1.却｜土 0.63；土 o.1s1 I土 0.13j 土 o.o3I 
Strong A ! Db ! I I I I 1 
←一一 lふ一MPtr 1土 3店｜土 2.96！土 O叫土 0.17: 土 0.13j 土 0.06I 
! I on-treated l的 2 I 7 5 I 2.6 I 99.3 I 0.3 i 0.3 0.1 i 
i士 1.11！土 LOO. 土 0.79 士 O却土 0.15 土 0.08 土 0.06
Db 1Strong A ! ' I 
i 16 MP treated 87.3 I 11.5 0.6 1 99.4 i i 0.5 0.1 
｜土 1.91 士 1.82 士 0.25 士 0.11 I土 0.13 土 0.05










































































応型小リンパ球(immunocompetentsmall lympho- 皮膚移値の場合にも， 第二回目の移植（secondset) 
cytes）となり， これが抗原刺戟によって大型の幼 においては第二相の反応もつよくおこることが知られ




active small lymphocytes）または免疫遂行型小リ しれない．





















































には X (virgin immunological competent cells), 
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